This research develops a fuzzy multiple attribute lattice decision making(FMALDM) model with preference information on alternatives based on lattice theory, which is used for selecting a suitable visualization alternative for tourism. The information on attribute weights is unknown and the attribute values are trapezoidal fuzzy numbers. The definition of the deviation degree of trapezoidal fuzzy number is given. A formula based on deviation degree for deriving attribute weights is presented, then the comprehensive weight is given combined with the subjective weight. According to the center of the trapezoidal fuzzy number, the order of all programs is given based on calculating the distance sum from the center of the attribute values of various programs to the optimal solution.The method can sufficiently utilize the normalized fuzzy evaluation information and meets the requirements of decision-maker, and can also be performed on the computer easily. Finally, combined with the case of enterprises in the choice of strategic alliance, a numerical example is given to show the feasibility and effectiveness of the proposed method.
Introduction
In recent years tourism is gaining more and more popularity among civilians. In many areas of science, studying phenomena often involve exploring data from acquisitions or numerical simulations and observing their changes over time. Thus interactive scientific visualization 1 becomes an important tool for scientists in tourism to help the studying phenomenon understanding. However, how to chose a suitable scientific visualization alternative when opting for an appropriate tourism is a difficult task. This problem, which involves much uncertainty 2 and should consider many factors, is a typical fuzzy multiple attribute decision making problem 3 .
The method of fuzzy multiple attribute lattice order 4 decision making is a synergetic combination of fuzzy set theory and lattice theory [5] [6] . In this paper, we evaluate the visualization alternatives through the model of fuzzy multiple attribute latter order decision making by ranking the visualization alternatives so as to offer the traveler a reasonable suggestion. 
be two trapezoidal numbers, provide a preference rule as follows: 
The solution approach
Suppose that there exists an alternative set
, from which the best alternative has to be selected. Denote the set of all attributes by 
where , 1, 2, , 
Let A − and A + be respectively top element and bottom element and draw the Hasse diagram based on the relation of alternatives.
Step 1. Suppose the alternatives in the layer nearest to A + are 1 2 , , , k S S S  and the evaluation 
Since the attributes are generally incommensurate, the decision matrix needs to be normalized so as to transform the various attribute values into comparable values.
Step 2. For the convenience of calculation and extension, the following two functions are used to calculate the degree of membership. For benefit attribute:
For cost attribute:
So we get the normalized decision matrix ( )
Step 3. Decide the weight vector of attributes:
The decision method of subjective weight vector mainly depends on the experience of experts. We can rank the attributes according to the importance of attribute and decide the subjective weight vector by using Filev and Yager' method , the weights of attributes can be respected as:
Due to some limits, there are some differences between the subjective preference and the objective preference. So the choice of objective weight vector can consider this difference, which should be as small as possible. Suppose the subjective preference to 
x y ij ij r r be the center point of ij r and j ω′ be the weight of j G . Construct the multiple objective optimization models as follows:
Construct the Lagrange function:
we get the optimal solution
, that is the objective attribute vector.
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Then, calculate the comprehended weight vector:
where β is the preference to the subjective weight vector.
Step 
C′ is called the unilateral augmented decision matrix.
Step 5. Let 
The establishment of the evaluation
Whether the visualization alternative is good or not can be described by a group of attributes. In the course of these attributes, there are so many fuzzy phenomena that the attribute values can not be found exactly, so the evaluation of these attributes is always confirmed by means of grade. Meanwhile, people's cognition and evaluation about attribute are restricted by lots of factors, the result of grade is generally fuzzy, so adopting the fuzzy comprehensive evaluation is an effective way. 
Fig2.
Consider the relationship among these schemes in order to draw the Hasse figure, then chose the better alternatives are 1 2 3 4 , , , S S S S , which is shown in figure1 and figure2.
Construct the new decision matrix (6) and (7), we can get the subject weight vector as follows: 
Conclusion
There are many types of visualization alternatives faced by the traveler, so it is hard to see which one is better. In order to deal with this problem, visualization alternative evaluations should be done to help the traveler to decide on the better option for tourism. In this paper, a new fuzzy multiple attribute decision method is given to evaluate visualization alternatives. Compared to traditional way of assessment, the new selection model proposed by this article is less liable to fault and more feasible to practice. This method can not only be used to solve visualization alternatives selection problem, but also be used to deal with select problems of many similar issues.
